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Executive Summary

The National Science and Technology
Council (NSTC), Subcommittee on

Construction and Building (C&B) was
organized in 1994 to coordinate and
focus the work of 14 federal agencies in
enhancing the competitiveness of U.S.
industry, public and worker safety and
environmental quality through research
and development.The Subcommittee
works in cooperation with U.S. industry,
labor and academia for improvement of
the life cycle performance, sustainability,
efficiency, effectiveness and economy of
constructed facilities.

At the start, C&B formulated, in consulta-
tion with industry, national construction
goals to guide federal agencies and
industry in the focus and coordination
of the $500 million annual federal R&D
relevant to the industries of construc-
tion. Collaborative R&D has been
planned and conducted with residential,
commercial/institutional, industrial and
public works sectors.A notable collabo-
ration, the High Performance Construc-
tion Materials and Systems Program
(CONMAT), involves 13 materials associ-
ations has planned a $2 billion, 10-year
program of R&D; and developed
$250 million in ongoing projects jointly
funded by industry and government.

While C&B coordinates federal R&D in
collaboration with the industries of con-
struction, most such R&D is conducted
as part of agencies’ programs and not
through the subcommittee.To enhance
private sector/federal agency collabora-
tion C&B sponsored the Construction
Industry Collaborations Workshop to
advise industry on interests, capabilities
and mechanisms for research
collaborations.

Industry has pointed out, in response to
C&B’s encouragement of greater private
sector investment in R&D for construc-
tion, that barriers to innovation must be

reduced to justify private sector 
investments.A large part of C&B’s collec-
tive federal activities has been focused
on such barrier removal. C&B or its
member agencies have:

• Organized and funded with state and
local governments and industry a proj-
ect Streamlining the Building Regula-
tory Process.The project will enhance
economic development, public safety
and environmental quality by bringing
better management and practices to
the regulation of the siting, design,
and construction of all types of build-
ings throughout the United States.The
project is producing model practices,
based on more than 100 case studies
of successful innovations in regulatory
practices, expected to reduce the
duration and costs of regulatory pro-
cessing in many jurisdictions by
60 percent.

• Provided technical and financial sup-
port for development of the private
sector evaluation centers including:

▲ the National Evaluation Service –
Building Innovation Center (NES-
BIC) for an authoritative assessment
of safety, functional and environ-
mental qualities for national and
international acceptance of 
innovative building products and 
services;

▲ the Highway Technology Evaluation
Center (HITEC) for information on
and evaluation of products, materi-
als, services, equipment, and systems
for highways;

▲ the Environmental Technology Eval-
uation Center (EvTec) – for promo-
tion of environmental management
technologies; and

▲ the Civil Engineering Innovative
Technology Evaluation Center
(CEITEC) – for the evaluation of a
wide spectrum of technologies with
particular attention to public works
and military technologies.
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In response to national needs and inter-
ests of the housing sector, beginning in
FY97 C&B organized the Partnership for
Advancing Technologies in Housing
(PATH), which became a Presidential ini-
tiative announced in 1998. PATH brings
together government and industry to
develop, demonstrate and deploy hous-
ing technologies, designs and practices
that can significantly improve the energy
efficiency and quality of new and exist-
ing houses without raising the costs.The
Department of Housing and Urban
Development and the Department of
Energy are leading the PATH program.

Recognizing the need for advanced infra-
structure systems to meet the needs of
citizens and businesses for the 21st cen-
tury, C&B worked with the Civil Engi-
neering Research Foundation (CERF) to
form a Partnership for Advancing Infra-
structure and its Renewal (PAIR). PAIR is
a partnership of government, private
sector and academic programs to
develop innovative technologies needed
to advance the nation’s physical infra-
structure consisting of transportation,
energy, telecommunications, water sup-
ply and sewage, as well as key public
institutional resources such as schools,

hospitals and prisons.To build consensus
for PAIR, C&B and CERF held two 
workshops in 1998, one dealing solely
with transportation and the other cover-
ing energy, telecommunications, water
supply and sewage.

These are major efforts but do not span
the needs for collaborations with the
industries of construction to advance
competitiveness all industries and every-
one’s quality of life.Additional cooperative
programs initiated in fiscal year 1998 are:

• improving the functionality, safety, effi-
ciency and sustainability of building
service systems through research with
the industrial sector’s Construction
Industry Institute and a Mechanical
and Electrical Systems Council and;

• determining relations between the
workplace environment and worker
productivity.

C&B also has studied baseline data and
measures of progress for the National
Construction Goals and produced
reports on the first two goals—
reduction in delivery time and reduction
in operation, maintenance and energy
costs.

C&B’s workplan for fiscal years 1999
and 2000 includes:

• aggressive implementation of PATH
and PAIR;

• continuation and strengthening of
CONMAT;

• continuation and strengthening of
Streamlining the Building Regulatory
System;

• supporting the development of the
Mechanical and Electrical Systems
Council;

• cooperating with the Construction
Industry Institute in breakthrough
research and

• documenting relations between the
workplace environment and worker
productivity, health and safety, and
defining opportunities for
improvement.

The President’s Office of Science and
Technology Policy endorses this work-
plan and encourages the agencies com-
prising C&B to support it vigorously.
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The U.S. Construction Industry

1

44%

5%

32%
19%

Residential - 44%

Public
Works - 19%

Industrial - 5%

Commercial
Institutional - 32%

Construction is one of the nation’s
largest industries. In 1997, new 

construction was $618 billion (1)*; with
renovation, maintenance and repair
added, the total volume of construction
was about $995 billion, 12. 3 percent of
the GDP. Since constructed facilities
shelter and support most human activi-
ties, their quality and economy is vital to
the competitiveness of all industries and
everyone’s quality of life. Federal con-
struction represents 10 percent of U.S.
construction. Buildings use one-third of
all energy used in the United States.

* Numbers in parentheses denote 
references listed on page 34.
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Background

In 1994 the Construction and Building
Subcommittee studied research priori-
ties expressed by the construction
industry in proposals to the Advanced
Technology Program of the Department
of Commerce.Two priority thrusts—
better-constructed facilities and health
and safety of the construction work-
force, were defined for focus of
research, development and deployment
(RD&D) in the construction and build-
ing area. Under these thrusts, seven
goals were proposed and reviewed with
a focus group of industry leaders con-
vened by the Civil Engineering Research
Foundation in April of that year.The
focus group strongly endorsed the goals,
which became known as the National
Construction Goals.

The C&B program plans to make tech-
nologies and practices necessary for
achieving the goals under these thrusts
available for general use in the construc-
tion industry by 2003.

Goals - Rationale

50 Percent Reduction in Delivery Time

Reduction in the time from the decision
to construct a new facility to its readi-
ness for service is vital to industrial com-
petitiveness and project cost reduction.
During the initial planning, design, pro-
curement, construction and commission-
ing process, the need of the client for
the facility is not being met. Needs
evolve over time so a facility long in
delivery may be non-competitive when
it is finished, and the investments in pro-
ducing the facility cannot be recouped
until the facility is operational.The need
for reduction in time to project comple-
tion is often stronger in the case of reno-
vations and repairs of existing facilities
because of interruption of ongoing busi-
ness. Owners, users, designers and con-
structors are among the groups calling

for technologies and practices reducing
delivery time.

50 Percent Reduction in Operation,
Maintenance and Energy Costs

Operation and maintenance costs over
the life of the facility usually exceed its
first cost and may do so on an annual-
ized cost basis.To the extent that prices
for energy, water, sewage, waste, commu-
nications, taxes, insurance, fire safety,

plant services, etc. , represent costs to
society in terms of resource consump-
tion, operation and maintenance costs
also reflect the environmental qualities
of the constructed facility.Therefore,
reductions in operation, maintenance
and energy costs benefit the general
public as well as the owners and users
of the facility.

30 Percent Increase in Productivity
and Comfort

Industry and government studies have
shown that the annual salary costs of
the occupants of a commercial or insti-
tutional building are of the same order
of magnitude as the capital cost of the
building. Indeed, the purpose of the
building is to shelter and support the

activities of its occupants. Improved 
productivity of the occupants (or for an
industrial facility, improved productivity
of the process housed by the facility) is
the most important performance charac-
teristic for most constructed facilities.

50 Percent Fewer Occupant Related
Illness and Injuries

Buildings are intended to shelter and
support human activities, yet the 

environment and performance of build-
ings can contribute to building users’
illnesses and injuries such as avoidable
injuries caused by fire or natural haz-
ards, slips and falls and legionnaires’ dis-
ease from airborne bacteria and illnesses
associated with a workplace environ-
ment (sick building symptoms). Injuries
can occur as a result of building damage
or collapse from fire, earthquakes, or
extreme winds as well as improper or
poor building design. Sick building
symptoms include irritation of eyes,
nose and skin; headache; and fatigue.
If improvements in the quality of the
indoor environment reduce days of 
productive work lost to sick days and
impaired productivity, annual nation-
wide savings could reach billions of 
dollars. Criminal violence in buildings is

2
National Construction Goals

Absolute measurements of thermal resistance of insulation of varying thicknesses and densities
being made using the NIST guarded hot plate.



sectors). Construction workers also
experience a higher incidence of non-
fatal injuries than workers in other 
industries.

Industry Perspective

In December 1994 a White House – 
Construction Industry Workshop was

insurance premiums range from 7 to
100 percent of payroll in the con-
struction industry. Construction workers
die as a result of work-related trauma at
a rate that is 2 1/2 times the annual rate
for workers in all other industry sectors
(13. 6 deaths per 100,000 construction
workers, as compared to 5. 5 deaths per
100,000 workers in all other industry

Dust collection system used during the removal of lead paint from an overpass

a safety issue, which can be addressed in
part by building design. Reductions in
illnesses and injuries will increase users’
productivity and lower costs of medical
care and litigation.

50 Percent Less Waste and Pollution

Improvement of the performance of
constructed facilities that shelter and
support most human activities provides
major opportunities to reduce waste
and pollution at every step of the deliv-
ery process, from raw material extrac-
tion to final demolition and recycling of
the shelter and its contents. Examples
are decreased energy use and green-
house gas emissions and reduced water
consumption and wastewater produc-
tion.Waste and pollution also can be
reduced in the construction process;
construction wastes are estimated at 20
to 30 percent of the volume of landfills.

50 Percent More Durability and
Flexibility

Durability denotes the capability of the
constructed facility to continue (given
appropriate maintenance) to function at
its initial level of performance over its
intended service life. Flexibility refers to
the owner’s capability to adapt the 
constructed facility to changes in use or
users’ needs. High durability and flexibil-
ity contribute strongly to the life cycle
quality of constructed facilities.

50 Percent Reduction in Construction
Work Illnesses and Injuries

A factor affecting international
competitiveness is the cost of injuries
and diseases among construction work-
ers.Although the construction work-
force represents about 6 percent of the
nation’s workforce, it is estimated that
the construction industry pays for about
one-third of the nation’s workers’
compensation.Workers’ compensation 

Constructed wetlands project prior to flooding—part of a 1200-acre bottomland wet prairie located near
Alton, Illinois
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and local governments and the private
sector to:

• reduce non-technical barriers to 
innovation,

• conduct research programs to
respond to the needs of the industry,
and 

• provide the measurement methods
and data to enable the industry to use
innovative products and techniques.

The strategy adopted by C&B is to work
with industry to develop partnerships
focusing on specific sectors of construc-
tion such as housing and physical infra-
structure. C&B will also hold
government-industry workshops to doc-
ument industry needs and then develop
R&D programs that contribute to meet-
ing those needs.With the help of C&B,
government agencies will coordinate
their work and, where appropriate, col-
laborate directly with the private sector.

held to explore the perspective of the
construction industry on the National
Construction Goals.The workshop
noted that the five sectors of the
construction industry: residential, com-
mercial, industrial, institutional, and 
public works differ in the participants 
involved, methods of financing, legal 
factors, project timing, the desire for 
or acceptance of innovation, the im-
portance of first cost or operating 
cost, market forces, and customer in-
volvement. Consequently, they differ in
their ranking of relative importance of
the proposed goals. For example, the 
residential construction industry 
specifically identified reduced first cost
(directly coupled to reduced delivery
time) as its most important goal. Other
sectors, however, considered operation,
maintenance and energy costs as the
most important goal.

Meeting the goals will require advances
in technology, demonstration of those

advances, elimination of barriers to inno-
vation, and leadership to bring about the
important non-technical changes called
for by industry.

Strategy

The C&B program plans to make tech-
nologies and practices necessary for
achieving the goals under these thrusts
available for general use in the construc-
tion industry by 2003.The baseline for
measuring progress against the goals is
average practice in 1994.Therefore,
reliable baselines and measurement
tools are being developed. Reports (2),
(3) containing detailed baseline informa-
tion on the first two goals—reduction in
delivery time and reduction in 
operation, maintenance and energy
costs—have been produced.

Achieving the National Construction
Goals will require the federal govern-
ment to work in cooperation with state

Evaluation of seismic performance of a pre-cast beam column using NIST’s computer controlled
tri-directional test facility.
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Collaborative R&D Planning

3

Sector Planning Meeting —
Residential

The National Association of Home
Builders Research Center (NAHBRC)
served as secretariat of the residential
sector portion of the effort to plan the
effort needed to achieve the National
Construction Goals.The residential sec-
tor group designated two goals as high
priority: reducing cost (through innova-
tive technology and cycle time reduc-
tion) and improving durability. Durability
improvement is a natural complement to
reducing production cost.Working to
improve the durability of the existing
housing stock will increase the effective
supply of housing by prolonging its serv-
ice life, thereby relieving the upward
pressure on prices.

In December 1996, NAHBRC organized a
Residential Sector/Federal Agency Work-
shop attended by over 30 representatives
of private sector organizations and federal
agencies.The group reaffirmed and priori-
tized the following strategic approaches
to meeting the two high priority goals:

1. Establish and maintain an information
infrastructure responsive to the needs
of builders, designers, subcontractors,
manufacturers, code officials and 
consumers.

2. Develop and implement improved
methods for assessing and increasing
durability of specific types of building
products.

3. Improve the efficiency of the housing
production process.

4. Improve the efficiency of the regula-
tory and new product approval 
systems.

5. Develop an improved understanding of
the performance of conventionally-built
light-frame structures.

6. Foster the development and commer-
cialization of innovative products and
systems.

7. Expand markets and marketability.

The NAHB Research Center published a
report (4) summarizing this planning
effort in March 1997.

The residential sector planning effort
has resulted in the Presidential initiative
PATH (Partnership for the Advancement
of Technology in Housing). See page 13
for more information.

Sector Planning Meeting —
Public Works

The American Public Works Association
(APWA) served as the lead organization
in helping to develop an implementa-
tion strategy for facilitating innovation in
the public works sector. In June 1996,
APWA convened a strategic planning
meeting of federal agencies, private sec-
tor manufacturing companies, construc-
tion companies, consulting engineers,
academic and federal laboratories and
professional associations. Prior to the

meeting a survey of APWA members
showed that local public works leaders
do not view the federal government as a
direct source of information on the
adoption of new construction technol-
ogy.They obtain most of their informa-
tion from trade publications and
association meetings.

Round table discussions at the meeting
identified two main elements of an
implementation strategy: partnerships
and communication.Two types of 
partnerships were envisioned:
public/private partnerships, bringing
together government agencies with 
private sector companies to minimize
the adversarial relationship which some-
times develops in construction projects;
and practitioner/researcher partnerships
bringing end users, manufacturers and
researchers into regular contact. For
these partnerships to work and for prac-
titioners to be knowledgeable about
research results, it was agreed that more
effective and ongoing channels of 
communication between the various ele-
ments in the public works construction
industry should be created.
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The APWA has entered into formal part-
nerships with various organizations and
private companies to encourage direct
communication and develop specific
laboratory technologies for the public
works marketplace. In addition, a num-
ber of the C&B member agencies have
exhibited at the APWA Annual Congress
and participated in the technology
programs.

Sector Planning Meeting —
Commercial/Institutional

The commercial and institutional sectors
of the industry do not have a single
organization that is recognized as repre-
senting a broad spectrum of their
interests. Furthermore, many designers,
constructors, equipment manufacturers
and operators participating in these 

sectors do not restrict their businesses
to these sectors. In July 1996, the
National Institute of Building Sciences
(NIBS) agreed to convene a workshop to
address the National Construction Goals
as they relate to the planning, designing,
operating, and maintaining of commer-
cial and institutional facilities. Represen-
tatives of the building community,
including owners, design professionals,
contractors, lenders, insurers, labor and
regulators attended the workshop.

The workshop addressed each of the
National Construction Goals identifying
barriers, needed actions and implementa-
tion responsibilities.The report of the
workshop (5) noted the following gen-
eral observations and recommendations:

• Improvements in the application of
currently existing technology are
important.

• Federal construction should stimulate
the industry to think and act
cooperatively.

• Planning should: utilize life-cycle
based decision making from project
inception; integrate worker safety
plans into construction methods; call
for waste separation and onsite recy-
cling; incorporate environmental 
considerations into the construction
process; and address occupant and
worker health and security.

• Greater standardization of the model
building codes and code interpreta-
tion is needed and the code approval
process should be improved.

• A range of new financial strategies
which reward environmental perform-
ance and early completion should be
developed.

• Multilingual education and training
programs should be more available.

Sector Planning Meeting —
Industrial 

The Construction Industry Institute
(CII), whose members include major
design and construction companies;
large corporations in the chemical,
process and refining area; and federal
agencies, focuses its efforts on project
management in the industrial, commer-
cial, institutional, and public works and
utilities sections of the construction
industry.

In June 1997, the Research Committee of
CII sponsored a workshop to identify for
the federal laboratories that conduct
construction- related research the needs
of the private sector, and to introduce to
the private sector the capabilities of the
federal laboratories to lay a foundation
for future cooperation and collaboration.
Participants included representatives of
private companies, federal agencies, and
universities.Workshop brainstorming ses-
sions identified more than 50 potential
research subjects. From these the follow-
ing 12 highest priority research topics
were selected:

• global standards development and
implementation;

• uniform rational and predictable 
product approval process;

• integrated project information to the
field;

• remediation of hazardous materials
and sites;

• model-based design process to reduce
cycle time;

• using production line techniques in
construction;

• construction worker aids/ tools/
robotics;

• behavior modification for safe work
practices;U.S. Courthouse, Foley Square NY – Constructed by GSA
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• commercialization of government
laboratory technologies;

• joint research agreements;

• jointly sponsored research centers;
and

• research consortia and large-scale
industry wide network programs.

Cooperative Research and Development
Agreements (CRADAs) are an important
partnership tool when protection of
intellectual property is required. In
CRADAs, private sector partners may
contribute research staff, equipment,
facilities and funds. Government part-
ners may contribute research staff,
equipment, facilities and funds (to other
federal partners only). CRADAs can 
protect confidential information to the
extent permitted by law. CRADAs can
protect research results from Freedom
of Information Act requests for up to
five years and provide for exclusive
licensing rights to resulting inventions.

The report of the workshop (8) pro-
vides information on capabilities of 
federal laboratories and a federal agency
point of contact on 66 collaboration
success stories covering safety, informa-
tion systems, high performance materi-
als and systems and automation.

devices and monitoring systems, stain-
less materials and systems, steel and
wood. Seven C&B agencies are liaison
members of the council.

The CONMAT program now has approx-
imately 50 projects under way 
representing an investment of over
$250 million and has plans for a $2
billion program over next 10 years. In
June 1996, the CONMAT Council, CERF,
ASTM and the National Institute of Stan-
dards and Technology held a planning
workshop for a National Partnership on
Computer Integrated Knowledge Sys-
tems (CIKS) Network for High Perfor-
mance Construction Materials and
Systems. CIKS is now under develop-
ment with an initial focus on high 
performance concrete.

Collaborations Workshop 

In April 1996, C&B and the Army Corps
of Engineers sponsored the Construc-
tion Industry Collaborations Workshop
as a first step in identifying ways to
improve collaborative mechanisms
between the public and private sectors
of the construction industry.

Workshop participants discussed a 
variety of mechanisms including

• use of government facilities and capa-
bilities and the role of government as
consultant/assistance provider;

• technology transfer and
implementation;

• communication of best safety 
practices in construction;

• information exchange protocols;

• improved communication of business
owners’ needs to engineering/
construction; firms for mutual profit
from technology.

For each of these topics the workshop
report (6) identified the main products
of the research, by whom they are
needed, the expected benefits, reasons
for government involvement and poten-
tial participants and sponsors.

C&B member agencies are continuing to
work with the CII Strategic Planning
Committee in the development of their
Vision 2020 for the industrial sector.

CONMAT

In 1994 CERF coordinated the develop-
ment of a plan for the deployment of
high-performance construction materi-
als.This plan (6) led to the formal estab-
lishment, in 1995, of the industry-led
CONMAT Council, a key element of the
CONMAT program.The mission of the
Council is to expedite innovation and
construction-related research and
deployment projects through a coordi-
nated and integrated industry effort
with close communication among trade
associations, private and public laborato-
ries, academic groups and government
agencies. Many C&B member agencies
engaged in materials and construction-
related research provided financial sup-
port for the formation of the CONMAT
Council. CERF provides the secretariat
to the CONMAT Council, which is com-
posed of representatives from 13 materi-
als groups covering, aluminum, coatings,
fiber-reinforced polymer composites,
concrete, geosynthetics, masonry, plas-
tics, roofing materials, smart materials
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performance information.The Center is
governed by a management board 
recommended by the National Evalua-
tion Service Board of Directors repre-
senting manufacturers, building owners,
insurers, designers/architects, contrac-
tors builders, testing organizations,
standards developers and home
builders.The NES-BIC website is
www.cerf.org/nesbic.

Contact: Mr. John Kwon
Phone: 202 842-0555
Fax: 202 789-5345
E-mail: jkwon@cerf.asce.org

The Highway Technology Evaluation
Center (HITEC) provides information on
and evaluation of products, materials,
services, equipment, and systems for
highways.

Contact: Mr. David Reynaud
Phone: 202 842-0555
Fax: 202 789-5345
E-mail: dreynaud@cerf.asce.org

The Environmental Technology Evalua-
tion Center (EvTec) was established to
promote the acceptance of environmen-
tal management technologies.

Contact: Mr.Will Kirksey
Phone: 202 842-0555
Fax: 202 789-5345
E-mail: wkirksey@cerf.asce.org

The Civil Engineering Innovative Tech-
nology Evaluation Center (CEITEC) eval-
uates a wide spectrum of technologies
with particular attention to public
works and military technologies.

Contact: Mr. Scott Edwards
Phone: 202 842-0555
Fax: 202 789-5345
E-mail: sedwards@cerf.asce.org

a different regulatory area, have begun
screening the case studies and turning
some of them into model processes.The
NCSBCS consensus-based Regulatory
Affairs Committee is analyzing the mod-
els for completeness and consistency.
A 55 member National Streamline Imple-
mentation Committee (NSIC), composed
of a consortium of public and private
sector organizations and federal agen-
cies representing the major stakeholders
in the Nation’s building process, has
been formed.The NSIC is developing
and implementing strategies to gain the
adoption of each of the model processes
by the most appropriate levels of gov-
ernment.Annual reports on the project
(9) (10) have been published.

More information can be found on the
project web-site, www.ncsbcs.org/
streamline/welcomestream.htm.

Evaluation Centers 

C&B and its member agencies have pro-
vided technical and financial support to
CERF for development of four private
sector evaluation centers.

The National Evaluation Service – Build-
ing Innovation Center (NES-BIC) is a
new evaluation service designed to
expedite the introduction of innovative
technologies into the building market-
place. It represents the culmination of a
multiyear planning effort, by the Partner-
ship for Building Innovation (PBI). Facili-
tated by CERF, PBI brought together a
diverse group of industry leaders con-
cerned with the quality and speed of
entry of new building technology into
the marketplace.

This new service, administered by NES
in cooperation with CERF, provides inde-
pendent technical evaluations for all
types of building technologies that can
be used by innovators, designers, own-
ers or facility operators to gain credible

Streamlining the Building
Regulatory System 

Delays and costs of complying with a
multiplicity of federal, state and local
building regulations, some of which may
conflict, are most often cited by industry
as inhibitors to private sector invest-
ment in innovation.The regulatory
process is considered both a barrier to
the use of innovative products and 
practices in construction projects and a
major factor in increasing costs and
obsolescence of constructed facilities.
As an element of the U.S. Innovation
Partnership between federal and state
governments, and with major support
from the federal agencies of the C&B
Subcommittee, the National Conference
of States on Building Codes and 
Standards (NCSBCS) has organized a
program designed to develop and gain
the adoption of a package of model
reforms.When adopted by federal, state,
regional or local governments, these
reforms are expected to reduce by as
much as 60 percent the amount of regu-
latory processing time it takes to move
projects from the initial step of zoning
approval through to the last step of
issuance of the certificate of occupancy.
The program—called streamlining the
nation’s building regulatory process—
will enhance public safety, economic
development, and environmental quality.

In January 1997, NCSBCS issued a
national call for the public and private
sectors to submit case studies of exist-
ing streamlined processes and proce-
dures that reduce regulatory overlap.
Currently more than 100 case studies
have been received. Executive sum-
maries of most of those case studies are
now available on the NCSBCS Web site
(http://www.ncsbcs.org/).With the
cooperation of the Council of State
Community Development Agencies
(COSDA) 13 task groups, each covering

Barrier Removal

4
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PATH’s program plan specifies three
objectives:

• increase utilization of advanced 
technologies in today’s new and 
existing homes;

• strengthen the housing technology
infrastructure of the United States; and

• stimulate development of new tech-
nologies that will create the next 
generation of U.S. housing.

The PATH web site, www.pathnet.org,
describes PATH and federal programs
that support PATH goals.The site is
linked to the National Association of
Home Builders Research Center Home-
base Services web site http://www.
nahbrc.org/xhomebase.htm which pro-
vides access to many innovative tech-
nologies that have less than 5 percent
market share and that contribute to the
PATH goals.The homebase site also
describes some “best practices” used in
home construction.

Specifically, during the next decade the
partnership aims to accelerate develop-
ment of innovative housing components,
designs and production methods and
reduce the time needed to move 
technologies to market by more than
half while increasing confidence in the
safety and durability of these technolo-
gies. By the year 2010 PATH will:

• reduce the monthly cost of new 
housing by 20 percent or more;

• cut the environmental impact and
energy use of new housing by 
50 percent or more and reduce
energy use in a least 15 million exist-
ing homes by 30 percent or more;

• improve durability and reduce mainte-
nance costs by 50 percent; and

• reduce by at least 10 percent the risk
of loss of life, injury, and property
destruction from natural hazards and
decrease by at least 20 percent 
residential construction work illnesses
and injuries.

Partnership Formation

In 1997, the Office of Science and Tech-
nology Policy through the C&B Subcom-
mittee formed a working group of
representatives of some of the C&B
agencies (HUD, DOE, NIST, EPA, DOD,
FEMA and OSHA) to examine the need
for improvements in the housing
industry.

In December 1997 HUD Secretary
Andrew Cuomo hosted a planning meet-
ing for the Partnership for Advancing
Technology in Housing (PATH). He was
joined by DOE Secretary Federico Pena
and Presidential Science Advisor,
Dr. John Gibbons, in welcoming 35 
representatives from the housing and
related industries. Enthusiastic support
for PATH was expressed by many of the
industry representatives. HUD hosted a
second meeting in March 1998 to dis-
cuss PATH’s 1998-1999 Program Plan.

HUD and DOE have been designated 
the lead federal agencies for the 
partnership.The government’s primary
role in the partnership is to act as cata-
lyst and facilitator, and to help remove
unnecessary regulatory barriers to inno-
vation. Private industry will develop and
deploy the technologies for the next
generation of U.S. housing. Industry wel-
comes this approach and is committed
to working with the partnership to
achieve PATH goals.

PATH’s primary goal is to accelerate the
creation and widespread use of
advanced technologies to radically
improve the quality, durability, environ-
mental performance, energy efficiency
and affordability of our nation’s housing.

Partnership for Advancing Technology in Housing

5
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of product manufacturers and builders
jointly funded by industry and govern-
ment to apply systems engineering to
the development and adoption of new
products, building designs and
processes. Four industry teams have
been established representing a variety
of material and product manufacturers
as well as designers and builders. Innov-
ative technologies are identified using a
systems engineering approach and then
prototypes as well as full subdivisions
are developed. Goals are to reduce

energy use and waste as
well as first costs.

Disaster Resistant
Communities (FEMA)

Under Project Impact:
Building a Disaster Resis-
tant Community, FEMA
challenges the nation to
undertake actions that
protect families, busi-
nesses and communities
by reducing the effects of
natural disasters.The goal
of Project Impact is to
reduce the personal and
economic costs of disas-
ters by bringing together
community leaders, citi-
zens and businesses to
prepare for and protect
themselves against the
ravages of nature.This
effort is an investment
that enhances and
strengthens the economic
structure and long-term
stability of a community
regardless of when a

disaster strikes.The FEMA disaster 
mitigation website is
http://www.fema.gov/mit/ 

ENERGY STAR (EPA/DOE)

EPA with the cooperation of DOE, runs
the ENERGY STAR program, which pro-
vides recognition, marketing and techni-
cal assistance to builders that agree to
build energy efficient homes.This is a
voluntary program through which
builders are to provide energy-efficient
buildings consistent with ENERGY STAR

guidelines. Qualifying buildings are 
permitted to be marketed as “ENERGY

STAR” homes.

Building America (DOE) 

DOE’s Building Amierica program
involves a series of consortia composed

In May 1998, President Clinton formally
announced the formation of PATH to
bring together government and industry
to develop, demonstrate and deploy
housing technologies, designs and prac-
tices that can significantly improve the
energy efficiency and quality of new
and existing housing without raising
costs.That same month Vice President
Gore, in a speech to the National Associ-
ation of Home Builders, said of PATH “by
working together, we’re going to build
in America homes that are safer and
more affordable, more durable, more
energy efficient, more comfortable.And
we’re going to do it through the power
of innovation and through the power of
the marketplace. ”

Housing Related Programs in
Federal Agencies 

National Homeownership
Partnership (HUD)

HUD coordinates the National Home-
ownership Partnership.The goal of the
Partnership created by President Clinton
is to lift the homeownership rate to an
all-time high. Sixty-two national private
and public organizations are members
of the Partnership including the
National Association of Home Builders,
the Manufactured Housing Industry,
Fannie Mae, the American Institute of
Architects, the Council of American
Building Officials and the Mortgage
Bankers Association.As part of their
efforts, the partners have committed to
working on “a public-private effort to
accelerate adoption of technological
innovation in the homebuilding indus-
try. ”The Partnership has voted to sup-
port and work closely with PATH.
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White papers (11) (12) have been devel-
oped that describe the need for and
vision of a public/private sector
umbrella partnership to accelerate inno-
vation in the construction, maintenance
and repair of our Nation’s physical infra-
structure. One white paper addresses
transportation issues (PAIR-T) and the
other addresses the full scope of the
infrastructure. Key near-term objectives
for PAIR are to develop a detailed imple-
mentation plan and develop increased
public awareness of PAIR to broaden
programmatic and financial support.
This will include the development of a
web site.

PAIR’s four interrelated objectives, which
were discussed at the workshops, are:

• nurturing a national constituency that
is committed to infrastructure
renewal;

• identifying and creating private and
public sector R&D partnerships that
will aggressively develop and utilize
advanced materials and processes;

• identifying and reducing those barri-
ers that impede the rapid commercial-
ization of innovative technologies
with emphasis on advanced materials
and processes; and

• recognizing, stimulating and showcas-
ing innovative projects that will
address critical infrastructure needs.

The Partnership for the Advancement
of Infrastructure and its Renewal

(PAIR) is being organized as a partner-
ship of existing and future government,
private sector, and academic programs
to develop the innovative technologies
needed to revitalize and advance the
nation’s physical infrastructure.“Infra-
structure” comprises transportation,
energy, telecommunications, water sup-
ply, and sewerage, as well as key public
institutional resources such as schools,
hospitals and prisons. PAIR is forging an
unprecedented public-private sector
partnership in research and develop-
ment and technology transfer to renew
existing infrastructure and expedite
delivery of new, advanced facilities to
support infrastructure systems for the
21st century.The aim of these systems is
to be more functional, reliable, economi-
cal, environmentally friendly, durable
and safe.

In April 1998, C&B, the Department of
Transportation, and Civil Engineering
Research Foundation organized a work-
shop for national transportation leaders
to address the critical need for innova-
tion for renewal of the transportation
infrastructure.A second workshop was
convened in June 1998 to focus on inno-
vations for telecommunications, energy
infrastructure and water supply and
sewage.At both workshops, participants
concurred that PAIR is a key element in
the accelerated use of innovation, partic-
ularly advanced materials and processes
in new construction, repair, retrofit and
maintenance of the physical
infrastructure.

Testing a scale model of a dam and spillway at the Army Corps of Engineers Waterways Experimental
Station. Flood control is an important component of the Nation’s infrastructure.

Partnership for the Advancement of 
Infrastructure and its Renewal

6



regulatory areas covered by the project,
areas where case studies have been
received and areas where model
processes are available. In addition to
turning existing case studies into model
processes, the program will develop
streamlined models in those areas of 
regulatory overlap and duplication that
have not yet been successfully
addressed.

NCSBCS will develop a streamlining
model guidebook, which will include a
legislative guide for state and local 
governments.The guidebook and the 
NCSBCS web site will make available the
matrix, executive summaries of all the
case studies, and guidance on the option
and use of all models produced in this
project. NCSBCS’s working with public
and private groups to develop training
seminars in the use of model regulatory
procedures such as the one developed
for the state of Oregon.

NCSBCS will assist in PATH demonstra-
tion projects by offering the inventory
of streamlined regulatory processes and
their experience to building regulators
in communities where PATH demonstra-
tion projects are planned.

Partnership for Advancing
Infrastructure and its Renewal
(PAIR)

C&B plans to support the development
of PAIR. CERF will act as secretariat.The
initial effort will focus on developing
detailed roadmap/implementation plans
for transportation physical infrastructure
and educational facilities, and develop
increased public awareness of PAIR to
broaden programmatic and financial
support.This will include the develop-
ment of a web site.

and benefits of current and new tech-
nologies and ensure that the pilot home
developers have information they need.

C&B agencies will also explore and pro-
mote industry/government collabora-
tions that will respond to the research
needs of the housing industry. Coopera-
tive research and development agree-
ments (CRADAs) between Federal
agencies and private industry are effec-
tive in focusing research efforts on the
needs of industry and provide an 
excellent means of transferring new
technology to practice.

Streamlining the Building
Regulatory System (NCSBCS)

C&B will continue to provide financial
support for the NCSBCS project on
streamlining the building regulatory 
system. NCSBCS will complete the devel-
opment of a matrix delineating the 

Partnership for Advancing
Technology in Housing

C&B provides the secretariat for the
PATH federal agency-working group and,
as such, works in collaboration with the
industrial consultant of PATH to provide
personnel and technical support from
the federal agencies.

C&B coordinates the federal R&D effort
in all sectors of construction and build-
ing and therefore, will help to identify
Federal R&D that is in support of the
PATH goals. C&B will stimulate and
encourage federal agencies to provide
supporting technology for industry 
partners in response to their expressed
needs.

Expertise on the performance of innova-
tions that will be used in pilot projects
is located in different federal agencies.
C&B will help to identify those experts

7
Subcommittee Plans 
for Fiscal Years 1999 and 2000

This model house depicts the use of new recycled wood and paper products for housing. Use of recycled
products has the potential to conserve resources, reduce landfills and provide additional create jobs.

16
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on the subject. Research agendas then
will be developed in collaboration
between industry, government and 
academe. C&B member agencies will
support, conduct and participate in
research consistent with agency
missions.

As a result of the commercial/institu-
tional sector’s interest in the goal of
increased productivity and comfort,
annual National Building Performance
Summits have been held in Washington,
D.C. , to advance the dialogue on the
positive relationship between the high
performance workplace and its impact
on productivity and profitability. Spon-
sors of the summits are the American
Institute of Architects, the Building Own-
ers and Managers Association, the Inter-
national Facility Managers Association,
and Johnson Controls Inc. C&B agencies
participate in the summit.

private/public cooperation similar to the
CONMAT Council.

Construction Industry Institute

C&B member agencies will participate
in CII’s continuing development of its
vision and strategic plan for industrial
facilities and in CII’s research that sup-
ports the mission of C&B or an individ-
ual agency.

Workplace Environment,
Worker Productivity and
Summit on Building
Performance

C&B will support a study on the rela-
tionship between workplace environ-
ment and worker productivity by the
National Research Council’s Board on
Infrastructure and the Constructed Envi-
ronment. Initially this study will involve
completing a thorough literature search

CONMAT

CONMAT, which provides an excellent
mechanism to align federal R&D with
industry programs for advanced con-
struction materials and systems, will play
a key role in PAIR. For example, high
performance concrete that is more eas-
ily placed will result in reduced inspec-
tion and maintenance costs associated
with repair, and fiber-reinforced polymer
composites promise to allow vehicular
bridges to be factory produced reducing
delivery time and worker accidents.

C&B agencies will provide continuing
financial support for the operation of
the CONMAT Council and will explore
opportunities for cooperative research
with Council members. C&B will advise
the Council on C&B activities and will
help to coordinate federal R&D in high
performance materials with the needs of
industry members of the Council. C&B
will also identify federal construction
projects that could provide opportuni-
ties to demonstrate the use of high 
performance materials.

Mechanical and Electrical
Systems 

C&B will provide financial support to
the American Society for Mechanical
Engineers to establish the Forum on
Innovation in Buildings’ Mechanical and
Electrical Systems in support of the
National Construction Goals.The focus
will be on facilitating research, technol-
ogy transfer and cooperative interac-
tions between organizations and
individuals concerned with innovations
in mechanical and electrical systems in
buildings.A holistic approach to the
design and operation of buildings will
be taken to enhance building efficiency,
the occupant’s safety and quality of life,
and the building owner’s satisfaction.
Prospects are good for achieving

Ocean Lakes High School, Virginia Beach, Virginia.
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The workshops and meetings to find out
the needs of each building sector,
reported in Chapter 3, represent C&B’s
initial work with the private sector. C&B
members not only participated in those
meetings and subsequent conference
calls, but now are assessing their own
programs in light of the strategic plans
developed by the sectors to identify
how the expected results of their 
programs will fulfill the needs of the 
private sector.

Private sector representatives are invited
to speak at monthly C&B meetings to
discuss their interests and needs. Recent
speakers have included Liza Bowles of
the National Association of Home-
builders Research Center, John Bernaden
of Johnson Controls, Knute Ringen of
the Center to Protect Workers Rights,
Robert Wible of the National Conference
of States on Building Codes and Stan-
dards and Kenneth Herold of the Inter-
national Institute for Interoperability.

examining the fiscal aspects of federal
RD&D programs, C&B discusses draft
plans for future agency programs.This
interaction provides an opportunity to
identify areas suitable for collaboration
between agencies. In addition C&B will
coordinate the federal collaborations
with industry to plan and conduct
research addressing the National Con-
struction Goals.

Working with the Private
Sector

Most agencies in C&B work directly
with the private sector. Examples
include: DOE’s work with Fusion Light-
ing Inc. to demonstrate new sulfur lamp;
NIST’s work with the BACnet consor-
tium on building energy controls; and
HUD’s work with the National Associa-
tion of Homebuilders Research Founda-
tion and the American Iron and Steel
Institute on steel stud construction
methods.The Collaborations Workshop
report, referred to earlier, documented
many successful examples of past 
collaborative work.

Baseline Measures for the
National Construction Goals

Reports on baselines and measures of
progress for two of the National 
Construction Goals—namely, reduced
delivery time and reduced operation,
maintenance and energy costs—have
been completed.The reports provide a
wealth of data on which to base
improvements, but show that no single
figure can be used as a baseline for each
of the goals, mainly because of the major
differences between building sectors.
C&B will continue to develop baselines
and measures of progress for the
National Construction Goals to assist in
planning, research and implementation.

Coordinating of Federal
Research and Development in
Construction and Building

C&B will continue to coordinate federal
agency research, development and
deployment programs dealing with the
design, construction and operation of
constructed facilities. In addition to

Beam-column test on an under-reinforced 14 in. diameter, 9 ft. long concrete filled tube. This test was
one of a series performed at the Florida Department of Transportation Laboratory with funding support
from the National Science Foundation.
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Department of Agriculture (Forest Service) 

Department of Commerce, Co-chair (National Institute of
Standards and Technology)

Department of Defense (Army Corps of Engineers)

Department of Education (National Library of Education)

Department of Energy, Co-chair

Department of Health and Human Services (National
Institute for Occupational Safety and Health and National 
Institutes of Health)

Department of Housing and Urban Development

Department of Labor (Occupational Safety and Health 
Administration)

Department of Transportation (Federal Highway 
Administration)

Department of Veterans Affairs

Environmental Protection Agency

Federal Emergency Management Agency

General Services Administration

National Science Foundation

Individual Agency Programs and Contacts

The following section describes the mission and relevant activities of each federal agency participating in the Subcommittee on
Construction and Building.A contact person is given for each agency.

Federal Agencies Participating in the 
Construction and Building Subcommittee

8
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Edward Dickerhoof 
Staff Specialist 
Resource Use and Evaluation Research
USDA Forest Service
14th & Independence 
Washington, D.C. 20090
Telephone: (202) 205-1086
Fax: (202) 205-1087
E-mail: edickerh/wo@fs.fed.us

Contacts: 

Thomas Hamilton 
Director, Forest Products Laboratory
One Gifford Pinchot Drive 
Madison,WI 53705 
Telephone: (608) 231-9200 
Fax: (608) 231-9567 
E-mail: thamilto/fpl@fs.fed.us

Forest Service
Forest Products Laboratory
Madison,WI 53705
www.fpl.fs.fed.us

Mission:

The USDA Forest Service’s natural
resource stewardship responsibilities
include ensuring the wise and efficient
use of our nation’s forests.As part of that
responsibility, the Forest Service con-
ducts research to develop technology
that helps meet America’s growing
demand for forest products, conserve
our nations forests and improve the
environmental sensitivity of forest prod-
ucts manufacturing.Within that frame-
work, a Forest Service research initiative
is aimed at increasing the use of recy-
cled wood and paper in housing.

Major Activities Contributing to the
Construction and Building Program:

• Develops processing technologies 
that increase efficiency, minimize 
environmental impacts and improve 
utilization of wood wastes.

• Provides the technical basis for 
performance characteristics of wood
products used in housing.

• Identifies test procedures and criteria
for development of codes and stan-
dards for new wood products.

• Determines economic feasibility and
impacts of emerging technologies in
the wood products sector.

• Facilitates implementation of new
technologies of construction
materials.

U.S. Department of Agriculture

The USDA Forest Products Laboratory develops new options to utilize low-grade and undervalued trees to
help improve the economy of rural America.
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• Develops scientific and engineering
bases and predictive tools for industry
to provide advanced fire measure-
ments and fire fighting techniques

Contact:

Andrew J. Fowell
Associate Director for Construction 

and Building
Building and Fire Research Laboratory
NIST
Gaithersburg, MD 20899-8601
Tel: (301) 975-6865
Fax: (301) 975-4737
E-mail: andrew.fowell@nist.gov

• Demonstrates the utility of state of the
art fire safety engineering tools in
delivering more cost-effective safety
systems in industrial facilities.

• Provides measurement and predictive
methods for reducing the effects of
fire, earthquakes and wind.

• Provides quantitative methods for
evaluation of sustainable technologies
for constructed facilities.

• Provides a knowledge base and meth-
ods for service life prediction of coat-
ings, roofing and structural composites.

National Institute of Standards 
and Technology

Gaithersburg, MD 20899
www.nist.bfrl.gov/

Mission:

The National Institute of Standards and
Technology’s Building and Fire Research
Laboratory’s mission is to enhance the
competitiveness of U.S. industry and
public safety by developing perform-
ance prediction methods, measurement
technologies and technical advances
needed to assure the life cycle quality
and economy of constructed facilities.

Major Activities Contributing to the
Construction and Building Program:

• Develops a computer-integrated con-
struction environment by demonstrat-
ing measurements and standards for
seamless integration of work processes
in the office and the work-site.

• Provides measurements and data to
accelerate the use of high perform-
ance concrete in buildings and 
infrastructure facilities.

• Delivers state-of-the-art criteria and
evaluation tools for a model perform-
ance guide for housing stimulating
innovative building systems and
components.

• Demonstrates measurements and
standards for open cybernetic build-
ing systems that combine environ-
mental control, fire protection and
physical security 

• Provides performance prediction
methods and measurements to 
industry in the development and
deployment of next generation fire
safe materials and composites.

Department of Commerce

Calibrated HotBox. Environmental and climatic chambers are used to develop standard tests to evaluate the
dynamic performance of full-scale walls up to 3m by 4.6m under cyclic temperatures ranging from –40ºC to 65ºC. 



22

the national security objectives of the
nation by conducting research to
enhance the life-cycle performance of
the infrastructure required to provide an
efficient and cost effective power pro-
jection platform for the armed forces.

Major Activities Contributing to the
Construction and Building Program:

Research in four focus areas contribute
to the C&B program goals:

• conventional facilities

• airfield and pavements

• ocean and waterfront facilities/
operations

• sustainable facilities

Contact:

William Roper
U.S.Army Topographic Engineering 

Center
7701 Telegraph Road
Alexandria,VA 22315-3864
Tel: (703) 428-6600
Fax: (703) 428-8154
E-mail: wroper@tec.army.mil

Major Activities
Contributing to the
Construction and Building
Program:

Research in seven areas con-
tribute to the C&B program
goals:

• high-performance materi-
als and systems,

• structural and geotechni-
cal engineering,

• innovative design and
construction technologies,

• earthquake engineering,

• geospatial technology,

• construction technology transfer and

• coastal and hydraulic structures.

Military Research and
Development Program

Mission:

The primary goal of the DoD civil engi-
neering research program is to support

Defense Research and Engineering
Washington, D.C. 20301
www.usace.army.mil/functions/
cw/www.usace.army.mil/cemp/
mainmp.htm

Civil Works Research &
Development Program

Mission:

The Army Civil Works R&D program 
provides solutions to problems related
to the Army Corps of Engineers Civil
Works (CW) missions, including flood
damage reduction, inland and coastal
navigation, environmental quality,
hydropower, water supply, emergency
management and other water resources
management-related issues.The CW
R&D is primarily user driven and the
effort is essentially a “problem solving”
process by which the Corps systemati-
cally examines new ideas, approaches
and techniques, with a view toward
improving the efficiency of its planning,
design, construction, operations and
maintenance activities.

Department of Defense

Civil Works Hydroelectric Dam

Military airfield
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Contact: 

John B. Lyons
Educational Facilities Program Manager
National Library of Education
Department of Education
4th floor
600 Maryland Ave.
Washington, D.C. 20208
Tel: (202) 401-3721
Fax: (202) 205-6688
E-mail: jack_lyons@ed.gov

Major Activity Contributing to the
Construction and Building Program:

Through the management and oversight
of the National Clearinghouse for 
Educational Facilities NLE:

• provides for the identification, collec-
tion, storage and dissemination of all
information about primary and 
secondary school facilities;

• provides toll free technical assistance
in helping practitioners on state and
local levels to solve facility problems;

• supports training and information
exchange among users; and

• maintains a comprehensive on-line
information system.

National Library of Education 
Washington D.C. 20208
www.ed.gov/offices/OERI/index.html

Mission:

The mission of the Library shall be to
become a principal center for the col-
lection, preservation and effective 
utilization of the research and other
information related to education and to
the improvement of educational
achievement; to strive to ensure wide-
spread access to the Library’s facilities
and materials, coverage of all education
issues and subjects and quality control;
to have an expert library staff; and to
use modern information technology that
holds the potential to link major
libraries, schools and educational 
centers across the United
States into a network of
national education resources.

Department of Education

South Vermillion Middle School media center.
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Contacts:

Arthur H. Rosenfeld
Science Advisor
Energy Efficiency and Renewable 

Energy
DOE
Washington, D.C. , 20585
Tel: (202) 586-6593
Fax: (202) 586-5954
E-mail: Arthur.Rosenfeld@ee.doe.gov

John Talbott
R&D team leader
Energy Efficiency and Renewable 

Energy
DOE
Washington, D.C. 20585
Tel: (202) 586-9455
Fax: (202) 586-1628
E-mail: John.Talbott@ee.doe.gov

market-pull and market transformation
of energy efficient buildings systems.
This includes many of the activities
recently authorized by Energy Policy Act
and the Climate Change Action Plan. For
example,“Rebuild America” is a program
directed at upgrading the energy 
performance of the existing stock of
commercial buildings.The “Design
Tools” program focuses on the market
delivery of tools that will allow for full
consideration of energy options in the
design of our future buildings.

Within its regulatory and voluntary 
programs, BTS develops and promotes
building energy codes and appliance
and equipment standards.

Through its Office of Federal Energy
Management, DOE leads the federal gov-
ernment’s drive for increased energy
efficiency and renewable energy 
utilization in its own facilities and 
vehicle fleets.

Office of Building Technology, State 
and Community Programs 
and the Federal Energy 
Management Program
Washington, D.C. 20585

Mission:

The building sector, including both resi-
dential and commercial buildings,
currently uses 33 quadrillion Btu’s of
primary energy annually.This is 36 per-
cent of total U.S. energy consumption,
and includes two-thirds of all electricity
used in the United States. Federally
owned facilities represent approxi-
mately 4 percent of U.S. non-residential
building stock.The mission of Office of
Building Technology, State and Commu-
nity Programs (BTS) is to limit the
expected increase in building sector
energy consumption by improving
energy efficiency and expanding the use
of renewable energy in buildings. Energy
efficiency has and will continue to be
major part of the U.S. response to the
global agreements on Climate Change.
As a result, Climate Change is a major
influence in the current portfolio of
activities.

Major Activities Contributing to the
Construction and Building Program:

BTS conducts a comprehensive research
program designed to develop, demon-
strate and, if appropriate, commercialize
advances in energy performance of
major building components including
thermal insulation systems, windows
and heating and cooling equipment.
Building America is a major R&D activity
where industry teams are developing,
analyzing and demonstrating systems-
engineering approaches to new
housing.

Additionally, BTS conducts a program
that focuses on the activities of 

Department of Energy

Houses such as this, that will comprise the 330 houses in the Prairie Crossing Environmental Community,
near Libertyville, Illinois, use about 50 percent less energy for heating and cooling than similar sized houses
in neighboring communities.



25

• Conducts research to identify the
causes of occupational injury and ill-
ness in construction, utilizing labora-
tory facilities, on-site analysis in
cooperation with internal external
partners, including industry and labor
as well as university and other private
sector resources.

• Develops and demonstrates the 
technology or other intervention 
necessary to reduce the exposure of
construction workers to occupational
hazards.

• Disseminates the results of its
research though field demonstrations,
publications, presentations, educa-
tional materials, patents and coopera-
tive ventures with construction
contractors as well as those who 
supply the construction industry with
materials, equipment and professional
services.

National Institute for Occupational
Safety and Health
Centers for Disease Control
Atlanta, GA 30333
www.cdc.gov/niosh/homepage.html

Mission:

The National Institute for Occupational
Safety and Health (NIOSH) is the federal
institute responsible for conducting
research on the causes and prevention
of occupational diseases and injuries in
the workplace. NIOSH is also responsi-
ble for developing prevention strategies
and interventions to reduce diseases and
injuries in the workplace. Created under
the Occupational Safety and Health Act
of 1970, P. L. 91-596, NIOSH is also man-
dated to develop controls and solutions
to reduce workplace exposures, evaluate
the hazards of worksites at the request
of employers or employees and transfer
health and safety information and tech-
nology through training as well as 
educational and technical materials to
workers and health professionals; make
recommendations for preventing dis-
ease, injury and disability; and develop
an effective national workplace health
and safety agenda.To this end, the Direc-
tor of NIOSH directed the development
of the National Occupational Research
Agenda (NORA), which outlines 21 high
priority research areas that focus
national efforts on high priority indus-
tries, such as construction. Each of 
these research priorities pertains to 
construction safety and health.

Major Activities Contributing to the
Construction and Building Program:

• Identifies current and emerging 
occupational hazards of construction
workers through the collection and
analysis of pertinent data and 
outreach programs.

Department of Health and Human Services

Asphalt paving process is studied to determine evaluate worker exposure to asphalt fumes.

Contacts:

Lynn Jenkins
200 Independence Ave., S.W.
Room 715H
Washington, D.C. 20201
Tel: (202) 401-3735
Fax: (202) 260-4464
E-mail: elj3@cdc.gov

Marie Haring Sweeney, Ph. D.
Chief
Document Development Branch
Education and Information Division
NIOSH
4676 Columbia Parkway
Cincinnati, OH 45255
Tel: (513) 533-8339
Fax: (513) 533-8230
E-mail: mhs2@cdc.gov
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programs of the Department and into
housing production without sacrific-
ing housing affordability and viable
urban redevelopment.

Contact:

David Engel
Director Affordable Housing Research 

and Technology Division
HUD
Washington, D.C. 20410
Tel: (202) 708-4370
Fax: (202) 619-8360
E-mail: david_engel@hud.gov

both the private and publicly-assisted
market.

• Technical, developmental and related
regulatory research to assist in the
physical redevelopment of
communities.

• Research to develop new legislative
and regulatory tools to ensure that
new development provides equitable
access to jobs and housing for lower-
income and minority families.

• Research that permits the integration
of other major administration.
objectives such as environmental pro-
tection and hazard prevention into the

Policy Development and
Research
Washington, D.C. 20410
www.hud.gov/

Mission:

The Office of the Assistant
Secretary for Policy Develop-
ment and Research is respon-
sible to the Secretary of
Housing and Urban Develop-
ment for overall Departmen-
tal policy, program evaluation
and research.The Division of
Affordable Housing and Tech-
nology conducts research
and analysis on the produc-
tion and supply of housing
and on the physical and tech-
nical aspects of community
development.The Division
addresses all physical, struc-
tural, developmental technol-
ogy, regulatory and related
issues needed to support the Depart-
ment’s commitment to ensure decent,
safe and sanitary housing in a suitable
living environment for all 
Americans.

Major Activities Contributing to the
Construction and Building Program: 

• Research and policy analysis to
expand affordable housing opportuni-
ties for low and moderate-income 
families by reducing the initial and
operating cost of housing and to
expand the affordability of new and
rehabilitated housing supplied by

Department of Housing and Urban
Development

Panelized housing construction: improving energy efficiency and durability through industrialized housing technology.
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Major Activities Contributing to the
Construction and Building Program

• Sets standards to reflect construction
industry safety performance and the
need for worker protection.

• Conducts worksite inspections to
enforce standards.

• Provides training to construction
safety and health enforcement person-
nel to improve inspections.Training is
also provided to industry personnel
through training grants and agree-
ments with local educational institu-
tions, including community colleges.

• Investigates accidents to determine
industry-wide causative factors that
need to be reduced or eliminated.

• Establishes cooperative programs and
partnerships with companies to
benchmark good safety practices and
recognize those contractors who are
role models for the industry.

• Coordinates federal activity to assure a
government leadership role in pro-
moting health and safety programs
through responsible construction
project ownership.

Contact:

Bruce Swanson
Director, Directorate of Construction
OSHA
200 Constitution Ave. N.W
Washington, D.C. 20210
Tel: (202) 693-2020
FAX: (202) 693-1689
E-mail: bruce.swanson@osha-no.osha.gov

million employers who are covered by
the Occupational Safety and Health Act
of 1970 (OSH Act). OSHA and its state
partners have approximately 2,100
inspectors, plus discrimination investiga-
tors, physicians, educators, standards
writers and other technical and support
personnel spread over more than 200
offices throughout the country.

Because construction is such a haz-
ardous occupation, the OSHA Direc-
torate of Construction was created in
1995 to improve health and safety in the
construction industry.The Directorate
works with construction industry man-

agement and labor to
implement proactive
strategies for worker pro-
tection that make safety
and health part of 
workplace culture.

Occupational Safety and Health 
Administration

Washington, D.C. 20210
www.osha.gov/index.html

Mission

The mission of the Occupational Safety
and Health Administration (OSHA) is to
save lives, prevent injuries and protect
the health of America’s workers.To
accomplish this, federal and state 
governments must work in partnership
with the more than 100 million working
men and women and their six and a half

Department of Labor

Roofer using fall protection. 



28

Federal Highway Administration
McLean,VA 22101
www.fhwa.dot.gov

Mission:

The Department of Transportation
(DOT) was established to assure the
coordinated, effective administration of
the transportation programs of the 
federal government, and to develop
national transportation policies and 
programs conducive to the provision of
fast, safe, efficient and convenient trans-
portation at the lowest cost consistent
therewith.

The Federal Highway Administration,
Federal Railroad Administration, Federal
Aviation Administration, Federal Transit
Administration and United States Coast
Guard are the primary offices involved
with programs related to the nation’s
transportation infrastructure.

Major Activities Contributing to the
Construction and building Program:

• Research on high performance materi-
als for renewal engineering will 
provide stronger, longer-lasting 
structures and facilities.

• Research on diagnostics and analysis
will develop nondestructive testing
and monitoring technology for 
futuristic transportation systems.

• Research on reduction of intermodal
hazards will help provide emergency
response to transportation interrup-
tions caused by earthquakes, floods,
wind storms and other natural forces
and restore lifelines.

• Research related to bridges, pave-
ments, and geotechnology will
improve quality and durability.

Contact:

Paul Teng
Planning and Evaluation
FHWA
6300 Georgetown Pike
McLean,VA 22101
Tel: (202) 493-3022
Fax: (202) 493-3442
E-mail: paul.teng@fhwa.dot.gov

Department of Transportation

Geosynthetic Reinforced Soil Bridge Pier Load Test
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Contact:

Lloyd H. Siegel 
Director, Service Delivery Office 
Lafayette Bldg.
811 Vermont Ave, N.W.
Washington, DC 20420
Tel: (202) 565-5900 
Fax: (202) 565-6083
E-mail: lloyd.siegel@hq.med.va.gov

• Reviews project designs for function,
efficiency and flexibility.

• Maintains a cost database for planning
alternatives, budgeting and cost 
management during design and
construction.

Office of Construction Management
Washington, D.C. 20420
www.va.gov/facilities.htm

Mission:

VA is dedicated to constructing quality
facilities for serving veterans in medical
centers, outpatient clinics, nursing
homes, domicliaries, regional office
buildings and cemeteries.VA’s Office of
Facilities Management implements plan-
ning, design, construction and real estate
programs in support of the department’s
missions, with a strong commitment to
customer service. CM also promotes
maximizing VA-owned assets through
creative development initiatives.

Major Activities Contributing to the
Construction and Building Program:

• Updates, consolidates, and automates
design and construction standards.

• Develops criteria for operating in and
responding to natural disasters.

• Create design guides to improve 
quality, control cost and increase 
user satisfaction.

• Manages traditional and alternate
methods of design and construction,
emphasizing the use of design 
programs to minimize the need 
for change.

Department of Veterans Affairs

Veterans Administration Medical Center, Houston, TX
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Contact:

David F. Lee 
Project Specialist
ENERGY STAR Homes 
Tel: (202) 564-9131
Fax: (202) 565-2134
E-mail: lee.davidf@epa.gov

• Promotes the safe and sustainable
reuse of idled and underused indus-
trial and commercial facilities through
the Agency’s “Brownfields Initiative. ”

• Promotes efficiency and streamlines
environmental regulation through the
Agency’s Common Sense Initiative.

• Provides leadership in the nation’s
environmental science, research,
training and assessment.

Washington, D.C. 20460
www.epa.gov

Mission:

The mission of the U.S. Environmental
Protection Agency (EPA) is to preserve
and improve the quality of the environ-
ment, protect human health and safe-
guard the productivity of natural
resources on which all human activity
depends.To achieve these goals, the
Agency is committed to reduced risks to
humans, the environmental and natural
resources using the best available 
science and innovative technologies.

Major Activities Contributing to the
Construction and Building Program:

• Provides leadership in the identifica-
tion, characterization and mitigation
of indoor air pollutants. Develops
technologies for the prevention of
indoor air pollution.

• Promotes energy conservation and
efficient energy use through voluntary
actions such as the ENERGY STAR

Labeling program, the ENERGY STAR

New Home Program and the ENERGY

STAR New Home program.

• Promotes sustainable development
through the Green Buildings Initiative,
the Environmental Technology Initia-
tive and community-based, in-place
environmental management.

U.S. Environmental Protection Agency

ENERGY STAR partner, Joyal Construction, uses signage to alert buyers that their Creekwood subdivision in
Florida is building to ENERGY STAR guidelines.



31

Contact:

Margaret Lawless
Director Program Development 
Coordination Division
Mitigation Directorate FEMA
Federal Center Plaza
500 C St., S.W.
Washington, DC 20472
Tel: (202) 646-3027
Fax: (202) 646-2577
E-mail: margaret.lawless@fema.gov

A major FEMA initiative that challenges
the nation to undertake actions that pro-
tect families, businesses and communi-
ties by reducing the effects of natural
disasters is Project Impact: Building a
disaster-resistant community.The goal of
Project Impact is to reduce the personal
and economic costs of disasters by
bringing together community leaders,
citizens and businesses to prepare for
and protect themselves against the rav-
ages of nature.This effort is an invest-
ment that enhances and strengthens the
economic structure and long-term stabil-
ity of a community regardless of when a
disaster strikes.

Federal Center Plaza
500 C Street, SW
Washington, D.C. 20472
www.fema.gov/mit/

Mission: 

To reduce loss of life and property and
protect our institutions from national
and man-made hazards by leading and
supporting the nation in a comprehen-
sive, risk-based, emergency management
program of mitigation, preparedness,
response and recovery.

Major Activities Contributing to the
Construction and Building Program:

• Builds preparedness by ensuring ade-
quate plans are in place for the con-
tinuation of essential government
functions during an emergency.

• Protects effective land-use planning,
building codes and other means to
minimize the effects of disasters such
as floods, hurricanes and earthquakes.
FEMA provides technical assistance,
nationwide flood hazard mapping and
training and grants directed at reduc-
ing the impact of natural disasters to
government agencies throughout the
country.

• Coordinates the federal response to
disasters that exceed the capabilities
of state and local governments, and
assists communities to recover.

• Operates the U.S. Fire Administration,
which supports the nation’s fire 
service and emergency medical 
services communities.

• Operates the Federal Insurance
Administration, which makes flood
insurance available to residents of
communities that agree to adopt and
enforce sound floodplain management
practices.

Federal Emergency Management Agency

Successes and failures in residential buildings observed after Hurricane Georges. A concrete building with
no structural damage is seen in the center. At the top right is a wood frame building that is completely
destroyed around a center room that was constructed of masonry.
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as providing rebates, which are 
reinvested in other projects.

• PBS is investigating new project man-
agement/construction management
practices to insure that delivered 
projects are of high quality and
achieve the function objectives.

Contacts:

Edward A. Feiner
Chief Architect
Public Building Service, GSA
Tel: (202) 501-0887
Fax: (202) 501-3393
E-mail: edward.feiner@gsa.gov

Steve McGibney
Program Manager
Standards and Research Team, PBS, GSA
Tel: (202) 501-0989
Fax: (202) 208-3436
E-mail: steven.mcgibney@gsa.gov

• GSA wants top-quality designs for all
its federal building projects involving
new construction, major moderniza-
tion, and repairs. PBS’s Design Excel-
lence Program encourages the design
community to pursue its projects by
stressing creativity and exploring the
use of innovative technologies. It also
streamlines the way GSA hires archi-
tects and engineers, substantially cut-
ting the cost of competing for GSA
design contracts. Emphasis is placed
on the unique aspects of the particu-
lar project, design philosophy, possible
approaches in carrying out the 
project and project management.

• Energy consumption in PBS facilities
has been reduced 17 percent from
1985 levels and is more than 40
percent below the federal average.
PBS also partners with utilities’
demand side management programs.
These save energy and dollars, as well

Public Building Service
Washington, D.C. 20405
www.gsa.gov/pbs/pbs.htm

Mission:

The General Services Administration
(GSA) is the federal business manager
responsible for space acquisition and
management, retail and wholesale sup-
ply sales, fleet management, travel and
transportation management, telecommu-
nications and information management.

The Public Buildings Service (PBS)
serves as the federal government’s chief
buildings planner, developer, owner and
real property asset manager. PBS man-
ages over 8,400 buildings that provide
more than 290 million square meters.

Major Activities Contributing to the
Construction and Building Program:

• The capital construction program
(including projects in both planning
and design/construction phases) is
$4 billion to 5 billion per year, with
approximately $0. 7-1. 5 billion for
new designs.

• PBS establishes facilities design crite-
ria for the facilities it constructs. Its
research activities involve the deploy-
ment or showcasing of innovative
technologies that advance its program
interests and limited studies of build-
ing performance issues in support of
its criteria development. Current
research issues include investigating
the influence of the environment on
workplace productivity; physical 
security, particularly with regard to
window glazing technology and pro-
gressive collapse; and sustainable
development, including energy 
efficient design and green 
building technologies.

General Services Administration

The border station in Calexico, located 125 miles east of San Diego, sets a standard of excellence as a land-
mark facility that vigorously reinforces the ceremonial aspect of crossing an international border.



those factors affecting the decision
processes underlying the provision
and management of civil infrastruc-
ture on the economic and social pro-
ductivity of society.This activity will
lead to better decisions that maximize
the impact of civil infrastructure
investments on the productivity and
economic and social well-being of the
public.

Contact:

Vijaya K.A. Gopu
Civil & Mechanical Systems Division
NSF 
Tel: 703-306-1361
Fax: 703-306-0291
E-mail: vgopu@nsf.gov 

• Deterioration science examines how
materials and structures break down
and wear out, improving our under-
standing of deterioration and design,
and how to build and maintain struc-
tures that are more durable, safer and
more environmentally sound.

• Assessment technologies determines
durability, safety and environmental
conditions of structures and facilities.
Research can lead to nondestructive
evaluation techniques, improved sen-
sor technologies and self-correcting
materials.

• Renewal engineering extends and
enhances the life of civil infrastruc-
ture systems and components that
would otherwise continue to
deteriorate.

• Institutional effectiveness and produc-
tivity recognizes the importance of

Arlington,VA 22230
www.eng.nsf.gov/cms/cms.htm

Mission:

The National Science Foundation (NSF)
is created to promote and advance sci-
entific and engineering progress in the
United States. NSF funds research and
education in most fields of science and
engineering through grants, contracts
and cooperative agreements to colleges,
universities and other institutions. Civil
infrastructure systems research (which
includes the Construction and Building
Program) is one of the Foundation-wide
initiatives.

Major Activities Contributing to the
Construction and Building Program:

The NSF program is composed of four
program elements:

National Science Foundation

Concrete columns encased with PVC-carbon fiber reinforced polymer (FRP) tubes after failure. The PVC tubes are
strengthened by externally wrapping them with 8 mm wide FRP strips at different spacing. This NSF funded research
project is being performed by the University of Alabama in Huntsville.
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